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Motivation

Atrial flutter (AFI) is a common reentrant arrhythmia, characterised by a self-sustainable mechanism and an electrical signal that propagates along pathways different from

physiological excitation propagation. Although AFI is not a direct cause of death, it can lead to fatal complications, such as stroke or heart attack. For this reason, it is essential

to identify and recognise this condition, so that it can be promptly treated. So far, invasive methods of signal acquisition are required to reliably discriminate which type of AFl a

patient suffers fromlll. To the best of our knowledge, almost exclusively morphological properties of the P-waves have been taken into consideration to identify the presence or

absence of specific AFIl types. To be able to distinguish different types of flutter, a more in-depth analysis must be implementedi2l. In future clinical practice, the results of this
. study could decrease the procedure time of the ablation therapy by helping doctors plan the interventions.

Models & Methods

Simulated signals
8 atrial geometries 19-20 flutter cases 8 torso geometries 1256 BSPM simulations

4+ Fast Marching simulations [3] 4+ Boundary element method (BEM) to solve the forward problem of electrocardiography
4+ Courtemanche action potential of atrial electrophysiology 4 4+ Extraction of the 12-lead ECG from the BSPM
Features evaluation Statistic analysis

4+ Principal component analysis (PCA) on the 12-lead ECGs 4+ Kruskal-Wallis, multiple comparison, area under the receiver operating

+ Principal components (PCs) characteristic (AUROC) curves on the PCs

+ Principal components scores 4+ Wilcoxon test on the PCs scores correlation coefficients
+ Frequency domain analysis 4+ AUROC on the rAUPSD

4+ Ratio of the area under the power spectrum density (rAUPSD)

| Results
Principal components Principal components scores
Multiple mean ranks comparison of the first PC Multiple mean ranks comparison of the second PC Correlation Coefficient PC1 scores Correlation Coefficient PC2 scores
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_ AUROC [%] 4+ The AUROC calculated for the two
| AUROC [%] 4+ The area under the receiver operating characteristic Average over 12-lead o parameters extracted, indicates the
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Third PC 55,22 discriminate the cases. Schi R discriminating the different types of AFI.

Conclusions 3 Outlook

4 The first three PCs are unsuitable discriminators when aiming at a complete = 4 Other features will be identified and evaluated | ™% ng“’fjriﬁ nas éﬁf:;‘;ﬂ

separation of all the cases across all atrial and torso anatomies but they can from 12-lead ECGs and PC scores. Union’s Horizon 2020
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